A convenient reagent for the one-carbon homologation of an aldehyde to the corresponding alkyne is reported. This reagent allows this conversion to conveniently be carried out on a large scale under ambient conditions.
Introduction
In 1989, Ohira 1 reported a convenient procedure for the homologation of an aldehyde such as 1a (Eq. 1) to the corresponding alkyne 3a, by condensation with dimethyl diazomethyl phosphonate, generated in situ from the diazo phosphonate 2. Subsequently, Bestmann 2 described a more detailed study of this transformation. 
Although we 3 and many others 4 have found the Ohira-Bestmann reagent to be convenient, in recent years, its use has often been displaced by alternative protocols 5 for effecting this homologation. Although the reagent 2 is convenient and easy to prepare from its precursor dimethyl 2-oxopropylphosphonate, the latter is sufficiently expensive ($$2/mmol) 6 that alternative reagents such as TMSCH@N 2 are competitive. It occurred to us that as the acyl group is lost before the diazophosophonate reacts with the aldehyde, it might be possible to use a bulkier acyl group that would give intermediates that were less expensive and easier to handle. The phosphonate 5 (Eq. 2) immediately came to mind. Easy to prepare 7 from the inexpensive 2-bromoacetophenone 4 (or potentially the even less expensive 2-chloroacetophenone), 5 is also easy to purify by extraction into aqueous base followed by distillation. We have found that the derived 8,9 diazophosphonate 6 can be used directly, 4c without any purification other than extraction. It is particularly noteworthy that in contrast to the preparation of the Ohira reagent, diazo transfer can be effected with the atom-economical methanesulfonyl azide. 
We were pleased to observe ( Table 1 ) that the crude diazo phosphonate 6 efficiently converted a variety of aldehydes to the corresponding alkynes. The a,b-unsaturated aldehyde (entry 7) gave the methoxy-substituted alkyne. If desired, the methyl benzoate generated as a byproduct of the reaction could be removed by saponification during workup.
The procedure described here for the homologation of an aldehyde to its corresponding alkyne is inexpensive, and can be conveniently carried out on a large scale. In particular, with a burgeoning interest of 'click chemistry', 11 there is a need of the inexpensive preparation of terminal alkynes. We expect that the diazo phosphonate 6 will become a useful tool in the armamentarium of organic synthesis.
Experimental
Safety note: Differential scanning calorimetry on the ethyl ester corresponding to 6, prepared at an early stage of this project, showed a substantial exotherm at 70°C. The diazo phosphonate 6 should not be warmed past room temperature. The commonly used diazo phosphonate 2 showed a similar exotherm at about the same temperature, so it also must be handled with due caution.
Dimethyl 2-oxo-2-phenylethylphosphonate (5)
Following the published procedure, 7 to a solution of 2-bromo- 
Procedure A: (2S)-1-O-benzyl-2-methoxypent-4-yn-1-ol (2g)
To a mixture of the aldehyde 1 g (116 mg, 0.7 mmol) and K 2 CO 3 (395 mg, 2.9 mmol) in MeOH (3 mL) were added the crude diazo 6 (85.8% pure, 301 mg, 1.0 mmol) and MeOH (7 mL) in one portion at 0°C. The resulting mixture was stirred at 0°C-rt overnight. The reaction mixture was chromatographed to yield the known alkyne 2g 10d (101 mg, 0.5 mmol, 75% yield) as a pale yellow oil. TLC 
Procedure B (saponification of methyl benzoate): (1S,2S)-(2-ethynylcyclopropyl)methyl benzyl ether (2f)
To a mixture of the aldehyde 1f (103 mg, 0.5 mmol) and K 2 CO 3 (312 mg, 2.3 mmol) in MeOH (2 mL) were added the crude diazo 6 (92% pure, 226 mg, 0.8 mmol) and MeOH (3.4 mL) in one portion at 0°C. The resulting mixture was stirred at 0°C-rt overnight. Then, solid NaOH pellets (256 mg, 6.4 mmol) were added, and the reaction mixture was heated to reflux for 2 h. The reaction mixture was cooled to rt, concentrated, and chromatographed to yield alkyne 2f (92 mg, 0.5 mmol, 92% yield) as a colorless oil. TLC R f = 0.42 (MTBE/PE, 1: 
